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To all w/wm it me&y COTCETTL:

Be it known that I, HEnrY H. VAU'GHAN a,

citizen of the Umted States, residing at Chi-

- cago, in the county of Cook, State of Illinois,

; _'10_

13

my invention.

HKig. 1.

heve invented certain new and useful Im-—

provements in Motive - Fluid Drills; and T
-hereby declare the following to be a full clear,

and exact description of t,he sane, refer enee

“being had to the eeeompanymw drawmﬂs in

whlch—-—--

Fig. 2 is an end elevation
thereof lookmﬂ‘ in the direction of arrow 2,

a vertical central section

taken on the line 5 5 looking in the same di-

RPN

rection as in Fig. 4. Fig. 6 is in part (the

- left) an end elevation Slmllm to Hig. 2 and

-in part (the right) a section on the line 6 6 of
Fig. 71is in part (the left) a section on
the line 7 7 of Fig. 6 and in part (the right) .

Kig. 1.

a section on the hne 7* 7* of Fig. 6.

Like symbols refer to like p‘wts wherever

- they ocecur.

The objeet of my present invention is the

‘production of a motive-fluid (pneumatic or
steem) drill in which with a master-wheel of
- the size suitable for any g

given power or ca-

- pacity the greatest dimensions of cylinders

35

may be obtained without Increasing the dis-
tance at which the drill-spindle can be oper-
ated from walls or corners.

To. this end the main feature of my inven-

' tlon, generally stated, embraces the combina-
- tlon, in a motive-fluid drill, of a plurality of

40

cylinders arranged in parallel relation and a
plurality of crank-shafts provided with gear-
ing, a master-wheel, and an interposed shaft,

provided with gearing which engages the gear-

~ing of the crank-shafts and the master- wheel

whereby a master-wheel of maximum diame-
ter may be employed with any given power
without unduly increasing the pr ojection of

- the drill-case.

A secondary feature of my invention con-

sists in supporting the crank-shaft bearings

50

from the case-cap, whereby upon the removel

Fig. 3 is a side elevation theleof
1001{1119 in the direction of the arrow 3, Fig. 1.
Fig, 4isa vertical section taken on the lme 44,

,Fw 1, and lookmg in the direction of the ar-
Tow 4. Kig. 5 18

drill..

| of the cap the whole interior of the casing is

rendered readily accessible.
Thereare other minor features ofmvenmon

all as will hereinafter more fully appear.

I will now proceed to deseribe my invention

more fully, so that others skilled in the art to

which it appertains may apply the same.
In thedrawings, A indicates the case, closed
at one end by a detachable cap A’, provided

o | on its interior with suitable bearings a « for
 Figure 1is a plan view of a drill embodymcr |
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crank-shafts, (see Fig. 4,) which in the pres-

“entinstance will be four in number, there be-

ing two crank-shafts, to each of which two

pistons are coupled, and intermediate of said

bearings other bearings b b (see Fig. 5) for the

‘'shaft L which is mtelposed between the

crank-shafts and the master-wheel C of the
The bottom of case A is also closed by
a cap-plate A?, which holds the master-wheel
C in the case end through which projects the
drill-spindle D.

E E B B indicate a plurality of eyhndels
formed within the case—in the present in-
stance four—arranged in parallel relations,
each ¢ylinder havinga suitable piston E’, pro-

vided with a bearing through which and.

throungh aneye on the end of pitman E? passes

a suitable pin for forming a pivot or joint

connection between said parts. By means of
sald pitman each two of said pistons are

coupled with a common crank-shaft F, the.

cranks whereof are preferably placed oppo-
site each other and at an angle of ninety de-
arees (90%) to the cranks of the other shaft,
or shatt with which the second pair of pistons
are coupled. The crank-shafts ¥ (see Fig. 4)
are each provided, preferably at a point in-
termediate of their bearings, with a gear-

wheel fand with an eccentrie f', having an.

eceentric-strap f? and rod 3 (the rod and
strap being preferably integral) foractuating
the valve which controls the admission and
exhaust of the motive fluid to the two ¢ylin-
ders whose pistons are coupled to said crank-
shaft. Interposed between or intermediate
of the cylinders to be ¢éontrolled thereby is

‘located the valve-chamber G, (see Fig. 4,)

70
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provided with an induction-passage A%, (see

Figs. 5 and 7,) which connects with the mo-

 tive-fluid pipe A, with induction-ports A5 AS

100




(see Fig. 4) leading to the e¢ylinders, and ex-
haust- ports A7 A8 (see Figs. 4 and 7) leading
from said cylinders. It wﬂl be noted that
the exhaust-port AS is divided from the erank-
shaft chamber by a wall or partition. The
pipe A is provided with a suitable throttle-

“valve for controlling the ad mission of the mo-

 tive fluid to the valve-chambers.

10

The walls of the valve-chamber G and its
several ports are formed as a seat for the in-

- serted valve-casing ¢, having corresponding

15

ports and adapted for the reception of the

piston-valve H, which is actuated from the

~crank-shaft F by means of the eccentric strap
and rod f? A

T'he piston-valve H is of the
usual type in so far as it receives the motive

- fluid between the heads /s 2/, but varies there-

- collar or piston-head /% (see Figs. 4 and 7,) |

20

from in thatit is provided with an additional

the object of which is to closethe end of valve-
casing g, and in conjunction with the wall
which separates the exhaust-port A% from the
crank-shatt chamber preventthe motive fluid
from exhausting into the crank-shaft cham-
ber, and also prevent any lubricant from the

bearmgs of the crank-shaft being carrled out

- through the exhaust-ports.

o 30
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- As prewously pointed out,the construction
- chosen for illustration embmces four e¢ylin-

ders (see Figs. 2 and 6) having their pistons
coupled to two parallel Gl&ﬂk shafts, the
cranks of one shaft set at an angle of mnety
degrees (90°) to those of the other shaft and
each shaft provided with a gear-wheel £. -The
gear-wheels 71 of the crank-_'sha,ft F' each mesh

. with a gear-wheel B’ on one end of an inter-
- posed orintermediate shaft.B, (see Figs. 5 and

40

7,) supported from thecap A'in suitable bear-
ings, the opposne end of said shaft B being

pr owded with a pinion B?, which meshes W1t11'

- the master-wheel C, whlc,h is mounted on and

.45

drives the drill- smndle D, the drill-spindle
and its feed-screw being located parallel with
the crank-shafts and 1ntermedmte shaft B,

but at right angles to and intermediate of the

cylinders, (see Figs. 5, 6, and 7,) whereby
great compactness is obﬁamed without sacri-

- ﬁee of power.

50
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I indicates the bearing for the drill-spindle
D and its feed-screw 0 (see Fig. 5,) said
bearing extending tlansvel sely of the case
and substantla,lly in the median line thereof.

The master-wheel C is attached to the spin-
dle D,and prefembly is formed integral there-
with, and at its inner side is provlded with a

- eollar or ball-race ¢, for which there is a corre-

6o

sponding collaror ball-race ¢’ opposite thereto
on the bearing, and interposed balls ¢* the

whole constituting a ball-bearing to take up

the end thrust due to pressure on drill-spin-

~dle D. When inserted in the bearing, the

by the application of the cap- plate A”,
- outer end of the drill -spindle is provided
‘with the usual drill-socket, and a central hole

spindle D and master-wheel C are retained
The

- or bore passes therefrom to the inner end of
the spindle (see dotted line, Fig. 5) for the | tive cylinders of the coupled pair, and will

F

position.

e ' o 668,799

reception of the reduced portion C* on the
inner end of the feed-serew, so that the feed-
screw ' may be used to force the dril]l from
the drill-spindle when necessary. Iora like
purpose a lateral opening ¢®is cut in the side
of the spindle D (see Figs. § and 6) and a

bearing I, into which a wedge may bedriven
to dislodge the drill-tool.
feed-serew, also arranged in the bearing I and
adapted to bear on bhe inner end of the driil,
the outer end of said bearing being prowded
with a nuat ¢f, through which the feed-screw
passes. The feed-screw is provided with a
hand-wheel or handle C?, as shown in Figs.

1, 2, 3 and 6.

" The motive- flmd pipe A” serves as a han-

dle for moving the drill-case, and in addi-
tion thereto a handle K is provided ou the

opposite side of the drill-case, (see Figs. 1, 3,

and 6,) which handle slides in and out in
dovetail guides /, so as to be pushed within

the line of the projecting portion of the mas-
ter-wheel case when required for drilling in
corners or close to walls, and said sliding
handle K is held in fixed position either in or

70

corresponding hole or slot in the spindle- |

75

C’' indicates the

30
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out by yielding or spring pins k' k% which

can be pushed in to permit the Shdmﬂ‘ back

and forth of the handle.

In assembling the parts the intermediate

95

shaft B and the crank-shafts I may be se- -

cured in the appropriate bearings a a on the

innerface of the cap A',the pistonsand valves

properly connected with the crank- shafts,
and the valve-casing ¢ inserted within the
valve-chamber of the case, after which the
application of the cap A’ t0 the case will com-
plete the assembling of the motor, while the
simple removal of the cap will result in the
withdrawal of the attached parts and give
free access to the interior of the case, as well
as facilitate any repairs that may ber eqmred
Likewise the feed-screw C’' may be readily
inserted through the proper opening in the
case, and the drill-spindle D and master-
wheel B having been inserted the application

100
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of the cap-plate A® closes the master-wheel -

chamber and retains the parts in working
The removal of eap A’ and cap-
plate A2therefore permits of free access to the

interior of the entiredrill-case and facilitates

the repair of the drill when necessary. It
will also be noted that the relative arrange-

ment of the cylinders and the crank-shafts,

the intermediate gearing, and the drill-spin-
dle intermediate of the cylinders results in

confining the cylinders or.case on three sides

within the line of projection of the master-
wheel, and thus enables me to obtain the
maximum of power with the largest master-

wheel consistent with the locations in which

the drill is to be operated.
- Air, steam, or other suitable motive power
may be used in operating the drill and will

be admitted through induction-pipe A,
thence through ports A* and A®tothe respec-

&
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escape from the eylinders by the exhaust-

ports A7 AS, operating cerank-shaft I, the in-

termediate shaft B, and the dnll Spmdle
through the master- wheel C.

As hetembefme noted, four cylinders are
shown in the drawings; bnt as the construc-
tion, coupling-up, and operation of the sec-

ond pair of cylinders are identical with that
described the description, for sake of brevity,

has been confined to a single pair of cylin-

~ ders and their adjuncts.

Having thus deseribed my mventlon what

I elaim, and de%we to secure by Lettels Pat-
- ent, 18—

20

1 In a motive- 1uid drﬂl, the combination
with a plurality of cylinders arranged in par-

allel relation, of a plurality of cmnk-shaf‘rs_

each of said crank-shafts having a gear-wheel,
a drill-spindle provided with a ma,&ber-wheel

“and an intermediate shaft provided with gears

which mesh with the erank-shaft and mautel -
wheel; substantlally as and for the purposes

. qJ]_:)fezselﬁe(fi

25

30

- two crank-shafts and Wlth a pinion which

2. In a motlve ﬂmd drill, the combmmblon

‘of four eylinders a,rra,nﬂ'ed in parallel rela-
tion, a ecrank-shaft for eaeh pair of said cyl-
inders said crank-shafts provided with suit- |

able gear-wheels, a drill-spindle intermediate
of the cylinders, a master-wheel, and an in-
termediate shaft provided with a gear-wheel
which meshes with the gear- wheels of the

meshes with the master-wheel; substantially

—as and for the purposes speciﬁed.

35

3. In a motive-fluid drill, the combination
with a plurality of eylinders arranged in par-

allel relation, of a plurality of crank-shafts |

 each of said crank-shafts provided with a

40
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gear-wheel, a drill-spindle supported in bear-
ings intermediate of the cylinders and pro-

vided with a master-wheel, and an interme-

“diate shaft which t;ransmltfs the power from

the crank-shafts to the master-wheel; sub-
stautially as and for the purposes specified.
4, In a motive-fiuid drill the combination

with a plurality of eylinders arranged in par-

-~ allel relation, ot a detachable cap common to

50

all of said cylinders and provided on its in-

ner face with a crank-shaft bearing, and a
crank-shaft, journaled in the bearing on the

innerfaceof thecap, and removable with sald

T

|

3

cap, substantially as and for the purposes
Speelﬁed

5. In a motive-fluid drill, the comhbination
with a plurality of cylmders assembled in par-

allel relation, of a detachable cap common
to all of said cy]mdms and having on its in-

ner face a series of bearings for a erank-shaft,

and a transmitting-shaft, “and a crank-shaft
and a transmitting-shaft journaled in the
bearings on the inner face of the cap and re-
movable with the cap, substantially as and
for the purposes specified. :

6. In a motive-flnid drill, the combination
with a plurality of cylinders assembled in
parallel relation, of a drill-spindle intermedi-

mon to all of said cylinders and provided on
its inner face with bearings for a crank-shaft
and a transmitting-shatt, a crank-shaft and

a transmitting-shaft journaled in the bear-

ings on the 1nner face of said cap and remov-
able therewith, a master-wheel on the drill-
spindle, gearing with the transmitting-shaftt,
and a detachable eap or closure for the mas-
ter-wheel and spindle-chamber, substantially
as and for the purposes specified.

55

‘o

ate of said cylinders, a detachable cap com-

70

75

7. In a motive-fluid drill, the combination

with a plurality of cylinders arranged in par-
allel relation, of a detachable cap common to

80

| all of said cylinders and provided with a

crank-shaft bearing, a ecrank-shaft journaled

in said bearing of the cap and removable
therewith, a drill-spindle, and means for ac-
tuating the drill- Spindle from the cranﬁ{ shaft,

fied.

8. In a motive-fluid drill having a case, cvl- |
inders mounted in said case, acrank—shaft a

“detachable cap connected to said case and

provided on itsinner surface with crank-shaft
bearings, the crank-shaft journaled in said
bearings and removable with the detachable
cap, substantially as and for the purposes
specified.

In testimony whereof I affix my signature,

in presence of two witnesses, this 4th day of

December, 1899.

HENRY H. VAUGHAN.

Witnesses:
D. KISTER,
C. J. FORSBERG.
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